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Abstract
Background
To date, contemporary heart failure care remains patient-focused, but awareness of the
partners’ and families’ situation is increasing. Randomized studies have mainly evaluated
the short-term effects of dyadic interventions. Therefore, the aim of this study was to deter-
mine the 24-month effects of an intervention with psych-educational support in dyads of
heart failure patients and their partners.
Methods
This study used a randomized study design and 155 patient-partner dyads were enrolled.
The intervention included a nurse-led program of three sessions addressing psychoeduca-
tional support.
Results
The intervention did not have any effect on health, depressive symptoms or perceived con-
trol among the patient-partner dyads after 24 months. Furthermore, time to first event did
not differ significantly between the intervention group and the control patients.
Conclusion
This study may be regarded as a first step in trying to understand dyads’ need for supportive
care. Individualized and more targeted interventions seem necessary to achieve a higher
impact on dyad outcomes.
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Introduction
Heart failure (HF) is a serious condition with poor prognosis. It is the leading cause of hospital-
ization, and readmissions for worsening HF remain high [1]. Despite the fact that most patients
receive education in managing their HF, deterioration is often the result of patients’ t non-
adherence to treatment [2–4]. Numerous barriers, both physical and psychosocial exist that
affects patients non-adherence, for example cognitive deficits, depression and other co-mor-
bidities, which make it difficult for many patients to learn to perform adequate self-care [5–7].
The care for patients with HF mostly takes place at home and partners provide the main
assistance. Partners form an important resource in supporting patients’ self-care, such as medi-
cation adherence, symptom monitoring, diet changes and exercise [8–11]. Partners are often
the first to notice new symptoms, and many health problems are handled by patients and part-
ners without consulting healthcare professionals [12]. At the same time, it should be acknowl-
edged that HF could also affect partners negatively [13]. Taking care of an ill or disabled
individual imposes a well-documented burden on the caregiver, both in health effects and qual-
ity of life [14,15]. Emotional reactions, such as burden and stress, decrease when partners expe-
rience that they are in control of their heart disease [16–18]. Therefore partners should also be
included in HF management programs [19,20].
Despite the fact that HF has a number of negative consequences for patients and partners,
previous research has mainly focused on improving patients’ outcomes. However,awareness of
the partners’ and families’ situation is increasing.
Martire et al [21] conducted a meta-analysis of psychosocial interventions for chronic ill-
ness, targeting patient-partner dyads as well as patients and other family members. The inter-
ventions focused both on patient outcomes (depression, anxiety, relationship satisfaction,
disability, and mortality), and family member outcomes (depression, anxiety, relationship sat-
isfaction and caregiver burden). The meta-analysis found that the interventions had positive
effects on depression and, in some cases, on mortality in patients. Among partners and family
members, there were positive effects such as decreased caregiver burden, depression, and anxi-
ety when interventions addressed relationships issues. These interventions resulted in less
depression and burden among the closest family members.
A systematic review by Reid and colleagues [22] concluded that psychological interventions
among patients with coronary heart disease and their partners decreased blood pressure and
improved quality of life in patients, and also decreased symptoms of anxiety in partners.
Knowledge of and satisfaction with care were improved in both patients and partners.
However, patient-partner dyads, or patients and other family members, have only been
included in a few RCT studies on the HF population, and most studies have only evaluated
short-term results [20,23–25].
A Shared Care Dyadic Intervention focusing on communication, decision-making and reci-
procity was recently tested in patients with HF and their partners [23]. Eleven dyads met in
seven sessions over a period of twelve weeks, with the aim of helping them to exchange support
and assistance. The result at the end of the intervention showed hardly any improvements in
communication and decision-making in the patient group, but the partners seemed to benefit
more.
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A family-oriented, educational program showed no significant differences between the
intervention group and the control group with regard to anxiety, depression or quality of life.
The intervention group, which included only family members of patients with HF, but no
patients, met five times over a period of six months. The authors concluded that improved dis-
ease-related knowledge might need to be combined with other target variables to induce the
desired effects [24].
Dunbar and co-workers performed a three-arm randomised trial where they tested a fam-
ily-patient education intervention, a family partnership communication intervention, and
usual care. Both shared education and family partnership communication reduced dietary
sodium intake over four to eight months, compared to usual care. However, the patients’ medi-
cation adherence, knowledge about HF and perceived autonomy support did not improve and
family criticism did not decrease [25].
The lack of research on heart failure dyads inspired us to develop and test an intervention
that combined education and psychosocial support in dyads of patients with HF and their part-
ners. Short-term results showed significant differences in the patients’ perceived control over
their HF but no effect was detected among the partners. As for the dyads’ health-related quality
of life and depressive symptoms, there was no effect over time until 12 months [26].
The aim of the current study was to determine the 24-month dyadic effects of a supportive
educational program for patients with HF and their partners. We hypothesized that the inter-
vention could reduce morbidity among patients with HF, as well as improve health, depressive
symptoms, and perceived control among HF patient-partner dyads in the long-term.
Method
Design
A randomized controlled design with a follow-up assessment after 24 months was used to eval-
uate the effects of a twelve-week educational and psychosocial intervention, delivered in three
sessions to patient-partner dyads affected by HF. The study was registered at ClinicalTrials.gov
Identifier: NCT02398799 after patient recruitment began (S1 Table). The reason for this is that
when recruitment began, it was unusual to register this type of intervention studies. The inter-
vention design and results at three and twelve months follow-up data, reported for patients
and partners separately, have been published elsewhere [26]. This paper focuses on the long-
term effects and will analyze the data on a dyad level with patients and partners combined and
treated as equals.
Sample and settings
The sample included dyads consisting of a patient and a partner who acted as the informal
caregiver. The inclusion criteria were: being a dyad consisting of a patient diagnosed with veri-
fied HF according to the European Society of Cardiology guidelines [27], in NYHA class II-IV,
recently discharged from hospital (i.e. two to three weeks) following acute exacerbation of HF,
and cohabiting with a partner in a marriage-like relationship. Exclusion criteria were: diag-
nosed dementia or other severe psychiatric illnesses, drug abuse, difficulties for one of the dyad
members to understand or read the Swedish language, planned cardiac surgery, or participa-
tion in other studies.
A power analysis was conducted to justify the sample size. Lack of evidence for clinically rel-
evant improvements in the outcome variable scores made it difficult to estimate a relevant dif-
ference score between the intervention and control group. Therefore, we used a pre-defined
medium effect size for regression models. With an expected medium effect size (f2 = 0.10), a
statistical power of 1- β = 0.90, and a 5% significant level, the estimated sample size was
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determined to 108 participants, 54 in each group. As the statistical models needed to be
adjusted for the fact that patients and partners were nested within dyads, the sample size was
doubled. Thus, a sample size of 216 individuals (108 dyads) was expected to be sufficient. For
the inclusion at baseline, an additional 94 individuals (i.e. 47 dyads) were added as the dropout
frequency was expected to be high during the 24-month follow-up period.
The participants were recruited between January 2005 and December 2008 at one university
hospital and one county hospital in the southeast of Sweden. All patients diagnosed with HF
admitted to the hospitals for deterioration of HF were screened. The dyads were initially
informed about the study verbally by telephone, or during a visit to the heart failure clinic two
to three weeks after hospital discharge. Patient-partner dyads that were interested in taking
part in the study and provided written informed consent were given additional information
and questionnaire packets to complete at home. Dyads choosing to participate returned the
questionnaires by mail and were then randomized to either the control or experimental group.
The randomization codes were generated using a random number table.
Procedures
Control conditions. The dyads in the control group received care as usual, both in the
hospital and the outpatient clinic. Care as usual included optimized treatment according to
international guidelines, and verbal and written patient education. Standard care focused on
the patient’s needs, and although partners were able to join in, they were not systematically
invited to participate in the care [27–29].
Intervention conditions. The dyads in the intervention group received care as usual. In
addition, they participated in an educational and psychosocial intervention, which included
psychosocial support to maintain and strengthen the dyads’ physical and mental functions and
perceived control.
The theoretical framework for the study was based on a conceptual health promotion model
developed by Stuifbergen et al [30,31]. The model focuses on enhancing self-efficacy and has
successfully been used as an educational program with supportive telephone follow-up.
The authors describe that barriers and resources can be enhanced by education and support,
and help individuals to participate in health-promoting behaviors, such as self-care.
The intervention was delivered in three modules through nurse-led face-to-face counseling, a
computer-based program and written materials. The sessions took place two, six and twelve
weeks after discharge from hospital. Each of the three modules contained cognitive, supportive
and behavioral components and outcomes (see Table 1). All sessions included education on heart
failure and development of problem-solving skills to assist the dyads in recognizing and modify-
ing factors that contribute to psychological and emotional distress. The intervention focused on
changing thoughts and behaviors, and implementing strategies for self-care behaviors.
Briefly, the first visit aimed at increasing the dyads’ knowledge of the disease and treatment,
improving mental and physical functions, and introducing self-care behaviors such as daily
weight monitoring, adherence to medication and a flexible diuretic intake.
The second visit aimed at increasing knowledge of the rationale for lifestyle changes, assess-
ing the patient’s need for support, modifying and strengthening caregiver behavior, as well as
identifying barriers for lifestyle changes.
The third visit focused on increasing knowledge of heart failure care and outcomes. It was a
reinforcement of the intervention, and included an assessment of outcomes on support, behav-
ior and repeated computer-based education. The visit also assessed the partner’s need for sup-
port and perceived caregiver burden, in order to find strategies to improve control and self-
care behavior, and plan for the future.
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The sessions were conducted in the dyads’ homes or in the heart failure clinic, depending
on the dyad’s preference. Each session lasted approximately 60 minutes.
All nurses were experienced HF nurses who had received special training on how to perform
the intervention before the study. The nurses received three days of theoretical training fol-
lowed by individual and practical training. To ensure accuracy of the intervention, the study
team regularly assessed the nurses’ competence to deliver the intervention through observa-
tions and consultations.
Measures and data collection
Separate questionnaire packets to be completed at home at baseline and after 24 months were
sent to the dyads by mail. Patients and partners filled in separate questionnaires and were
instructed not to discuss the questionnaires with each other. All questionnaires were filled in by
both the patient and the partner. If the patient or partner in a dyad died, or could not fill in the
questionnaires at 24 months, the other person did not fill in the questionnaires. Demographic
and health history data regarding education, smoking habits, alcohol consumption, physical
activity, psychosocial support and co-morbidity were collected using a self-administrated ques-
tionnaire. Data on time to first event, readmission or mortality, were collected from patients’
records. Due to the nature of the intervention, the study could not double blinded. However,
both data collectors, and researchers entering the data were blinded to group assignment.
The 36-Item Short-Form Health Survey (SF-36) was used to assess health in eight dimen-
sions, and for a physical and mental component summary. The dimensions include physical
functioning (PF), role limitations due to physical health problems (RP), bodily pain (BP), gen-
eral health (GH), vitality (energy/fatigue) (VT), social functioning (SF), role limitations due to
emotional problems (RE), and mental health (psychological distress and psychological well-
being) (MH). For each of the eight dimensions, scores were coded, summed and transformed
to a scale from 0 (worst possible health) to 100 (best possible health). The SF-36 has been fre-
quently used and has been found to have good reliability and validity [32,33].
The Beck Depression Inventory II (BDI-II) is a self-rated instrument with 21 items assessing
different symptoms of depression. Each answer was scored on a scale from 0 to 3. Higher scores
indicated more severe depressive symptoms. The constructors’ recommended cut-off scores are:
0–13 (no depression), 14–19 (mild depression), 20–28 (moderate depression), and 29–63 (severe
Table 1. Description of the modules in the intervention.
Module 1 Module 2 Module 3
Cognitive
Component
The circulatory system, deﬁnition of HF,
medications and symptom management
Lifestyle modiﬁcations; diet, smoking
cessation, alcohol, immunization, regular
exercise
Directing the care, relationship and
prognosis
Cognitive
Outcomes
Increased knowledge of the chronic HF
syndrome and treatment
Increased knowledge of the rationale for
lifestyle changes
Increased knowledge of self-care and
outcomes
Support
Component
Introduce psychosocial support concept Assess patient’s need of support, Modify
caregiver behavior
Assess partner’s need of support and
partner’s caregiver burden
Support
Outcomes
Improved mental and physical functions Strengthen self-care behaviour Improved mutual support Decreased
caregiver burden Improved control
Behavioural
Component
Intentions, abilities and self-efﬁcacy
regarding self-care
Barriers to lifestyle modiﬁcations Strategies to improve or maintain self-
care behaviour
Behavioural
Outcomes
Daily weighing, Monitoring of symptoms,
Flexible diuretic intake, Adherence
Salt and ﬂuid restriction, Inﬂuenza and
Pneumococcal Immunisations Regular
Exercise
Identifying life priorities and planning
for the future
Content of each of the three modules utilised in the intervention.
doi:10.1371/journal.pone.0138058.t001
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depression). There is a validated Swedish version of the instrument. In this study, the internal
consistency reliability at baseline was α = 0.92 in the patients and α = 0.90 in the partners [34].
The Control Attitude Scale (CAS) is a tool consisting of four items designed to measure an
individual’s perceptions of control over their cardiovascular disease. The CAS was also used in
the partner group. Response statements were scored on a scale from 1 (none) to 7 (very much).
The total score range was 4 to 28, with higher scores reflecting higher levels of perceived con-
trol. Reliability testing in different language versions has revealed satisfactory internal consis-
tency [35–37]. In our study, we found Cronbach’s alpha values to be>0.80 for both the patient
and the partner version at baseline.
Ethical considerations
The principles outlined in the Declaration of Helsinki were followed throughout the study,
which was approved by the Regional Ethical Review Board in Linköping, Sweden (Study code
03-568/ M178-04). All dyads received verbal and written information about the study and
those who chose to participate gave written informed consent before entering in the study.
Data analysis
Missing data in the SF-36 was imputed by the means of the subscale if only one item in the sub-
scale was missing. Missing data in other instruments were not replaced since this was not rec-
ommended by the constructors.
Depending on the level and distribution of data, group comparisons were tested by chi-
square statistics, Fischer’s exact test, Mann-Whitney U- test, or Student’s t-test.
The Kaplan-Meier survival analysis was used to examine the distribution of time between
the first event, number of days to readmission, or death among the patients. The log-rank test
was used for comparing the Kaplan-Meier curves between patients in the control and interven-
tion group [38].
Linear regression analyses were conducted to determine the effect of the intervention on
health, symptoms of depression and perceived control. For each outcome variable, the differ-
ence in scores between baseline and the 24-month follow-up were used as dependent variables,
whereas group affiliation (intervention or control) was used as an independent variable. In
these analyses, both patients and partners were included together at the same time.
Based on the hierarchical structure with patients and partners nested in dyads, regression
analyses with robust variance estimates were used [39]. The same linear regression analyses
were also conducted on patients and partners separately, to further investigate intervention
effects within these groups.
The results was analyzed using intention-to-treat analysis including all randomized dyads.
Since all dyads attended all three modules of the intervention ‘per protocol’ analysis were not
needed.
The level of statistical significance was set to p<0.05. The statistical analyses were con-
ducted using SPSS 18 for Windows (SPSS Inc, Chicago, IL, USA), and Stata 12.1 for Mac (Stata
Corporation, College Station, TX, USA).
Results
Characteristics of the patient-partner dyads
The final sample consisted of 155 dyads of patients with HF and their partners. There were 142
patients and partners in the intervention group and 168 in the control group (Fig 1).
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Fig 1. Flowchart for the participating dyad from enrolment until 24 months.
doi:10.1371/journal.pone.0138058.g001
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Clinical and demographic characteristics of the dyads are described in Table 2. The majority
of the patients were men and treated with HF medications according to guidelines [1]. Most
patients were in NYHA functional class III.
There were no differences between the patients or partners in the control and intervention
group at baseline, although lung disease was significantly more common in the partner control
group (p<0.05).
As shown in Fig 1, a total of 59 dyads did not complete the 24-month assessment. During
the follow-up period, the all-cause mortality rate for patients was 17% (n = 12) in the interven-
tion group and 26% (n = 22) in the control group. One partner in the control group died during
the 24-month follow-up. A total of 15 dyads in the intervention group and nine in the control
group were too frail to complete the questionnaires at 24 months. There were no significant
differences between the responders and non-responders regarding age, gender, education and
employment, neither in patients or partners. The 24-month assessment was based on 44 dyads
(patients and partners n = 88) in the intervention group and 52 dyads (patients and partners
n = 104) in the control group.
Patient events
The Kaplan-Meier curves did not differ between the groups (χ 2(1) = 1.10, p = 0.293) with
regard to time to first readmission/death. There was no significant difference between the
groups in number of days to the first readmission, or the number of short hospital readmis-
sions. Events (readmission/death) within 24 months occurred in 72% of the patients (n = 51)
in the intervention group and in 68% (n = 58) in the control group. In the control group, 77%
of readmissions were due to heart failure or heart disease. In the intervention group, this figure
was 87% (Table 3).
Patient and partner reported outcomes
The intervention did not have any effect on health, depressive symptoms or perceived control
using dyadic analysis among the patient-partner dyads after 24 months (Table 4). To further
explore if the intervention had specific effects on patients or partners, regression analyses were
conducted on each group separately. The analyses did not show any significant differences
between the patients in the intervention and control group.
As for the partners, both the intervention and control group reported decreased physical
health between the baseline assessment and the 24-month follow-up. However, those in the
intervention group had a significantly greater decrease in both PCS (B = -4.13, t(90) = -2.43,
p<0.05), and physical functioning (B = -6.76, t(93) = -2.21, p<0.05). No other differences were
identified between the partners in the intervention and control group.
Discussion
This is, to our knowledge, the first study which report on patients’ event-free survival and the
long-term effects of an integrated educational and psychosocial intervention on a dyad level in
patients and partners affected by HF. Dyadic intervention is still a young research field and this
intervention may be seen as a first step in trying to understand dyads’ need for supportive care.
What is unique about this study is that patients and partners participated as equals and data
were analyzed on a dyad level. As we included couples, we anticipated violations against the
assumption of independency. It is known that dyads influence each other and therefore we
intervened and analyzed outcomes of the intervention for the dyad together. Doing a dyadic
analysis instead of separate analysis for the patient and partner separate was one way of con-
trolling for the independence.
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Table 2. Clinical and demographic characteristics of the patient-partner dyads at baseline.
Control Intervention
Characteristics Patient (n = 84) Partner (n = 84) Patient (n = 71) Partner (n = 71)
Age, mean±SD 72.9±10.1 69.5±10.5 69.4±13.6 67.1±12.1
Female, n (%) 16 (19,1) 68 (80,9) 22 (30,9) 49 (69,1)
Medical history, n (%)
Myocardial infarction 38 (43) 13 (15) 23 (33) 8 (11)
Hypertension 26 (31) 25 (30) 27 (38) 25 (35)
Diabetes 10 (12) 4 (5) 8 (11) 7 (10)
Stroke 8 (10) 4 (5) 9 (13) 3 (4)
Lung disease a 7 (8) 10 (12) 3 (42) 1 (1)
Pacemaker 9 (11) 1 (1) 11 (15) 1 (1)
Cardiac resynchronization therapy 15 (18) 1 (1) 8 (11) 0 (0)
Implantable cardioverter deﬁbrillator 2 (2) 0 (0) 3 (4) 0 (0)
Percutaneous coronary intervention 15 (18) 3 (4) 10 (14) 3 (4)
Coronary artery bypass surgery 17 (20) 3 (4) 12 (17) 2 (3)
NYHA class, n (%)
II 25 (30) 24 (35)
III 43 (51) 40 (55)
IV 16 (19) 7 (10)
Medication, n (%)
ACEI/ARB 76 (90) 65 (92)
Beta-blockers 74 (88) 62 (87)
Diuretics 63 (75) 56 (79)
Education, n (%)
Elementary school 56 (65) 48 (58) 40 (59) 41 (59)
High school 21 (26) 22 (28) 22 (32) 26 (37)
University 7 (9) 14 (14) 9 (9) 4 (4)
Years at school, mean±SD 9.8±6.1 9.9±3.5 9.4±4.7 9.7±3.2
Employment, n (%)
Full time 10 (11) 18 (20) 10 (14) 22 (33)
Disability pension/sick leave 10 (11) 4 (5) 13 (17) 2 (3)
Homemaker 3 (2) 0 (0) 1 (1) 2 (3)
Pension 61 (76) 62 (75) 47 (68) 45 (61)
Lifestyle, n (%)
Smoking/ Ex-smoking 47 (60) 39 (49) 36 (54) 30 (42)
Alcohol Never drink alcohol 20 (26) 18 (23) 16 (24) 15 (23)
7 glass/week 54 (71) 57 (74) 45 (67) 46 (69)
> 7 glass/week 3 (3) 2 (3) 6 (9) 5 (8)
Unknown 7 7 4 5
Exercise < 30 min/week 27 (36) 6 (8) 13 (20) 4 (6)
30 min-3 hours/week 25 (31) 28 (36) 36 (42) 29 (43)
> 3 hours/week 26 (33) 43 (56) 19 (28) 35 (51)
Unknown 6 7 3 3
BMI, mean±SD 26.8±4.1 26.8±4.1 26.6±4.5 26.6±4.9
a Lung disease was signiﬁcantly (p <0.05) more common in the partner control group compared to the partner intervention group.
doi:10.1371/journal.pone.0138058.t002
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HF guidelines [1] advise that partners be involved in the care, but it is currently not known
how these interventions should be designed to achieve the best outcomes. Despite a well-struc-
tured and theory-based intervention, the effect over the 24-month follow-up period was minor
among the dyads. Event-free survival, mortality, or hospitalization did not differ significantly
between the groups. This might be due to the fact that patients in both groups received evi-
dence-based treatment and structured follow-up at a nurse-led HF clinic, which is known to
decrease morbidity and mortality [27,40]. Peters-Klimm et al [41] found that a one-year case-
management program for patients did not improve health outcomes in a medically well-treated
HF population, but that self-care behavior improved. In our study, some partners in the control
group may have accompanied the patient to their visit to a nurse-led HF clinic. This might
have influenced the contrast between the groups, where mental health and perceived control
improved in both groups.
Our patients experienced low perceived control at baseline, which improved to a moderate
level during the follow-up period in both groups. The level of depressive symptoms was low
both at baseline and at 24 months. Due to these findings, it may be difficult to expect dyads to
improve their scores. Patients with higher levels of perceived control experienced less depres-
sion and less anxiety compared to patients who experienced lower levels of perceived control
[35].
Regarding the lack of effectiveness of the intervention there might be several hypothetical
explanations, such as the insufficient content of the intervention which was psycho-educational
and that may not have been sufficient in terms of fulfilling all the needs of the dyads. To
improve outcomes, individualized and more targeted interventions, which address both practi-
cal and mental components, are probably needed [42]. Practical education and information
may facilitate patients and partners in experiencing increased control and sharing care, as has
been reported in cancer care. Active partner participation can enhance self-care behaviors and
increase partners’ perceived security. When symptoms occur, the patient often consults a fam-
ily member first, and they are the ones who support medical treatment adherence. If partners
do not have knowledge, or understand how to support lifestyle change, adhering to self-man-
agement activities may be difficult for the patient [20].
An insufficient ‘intensity of the intervention (too short or too few sessions) may also explain
the lack of effects of the intervention. The length and dose of the intervention influence out-
comes. Earlier studies have found that short interventions might not be enough to change
Table 3. Readmissions and reason for readmissions during the 24- month’s follow-up period.
Control patient, n = 84 Intervention patient, n = 71 p-value
Readmitted 24 months, n (%) 58 (68) 51 (72) 0.72
Days to ﬁrst readmission, mean (SD) 403.5±282.5 345.6±282.7 0.09
Number of readmissions, mean (SD) 1.6±1.6 1.8±1.9 0.70
Number of days in hospital, mean (SD) 4.0±14.0 4.0±15.0 0.50
Hospitalization 2 days, n (%) 19 (37.3) 21 (44.7) 0.54
Hospitalization >2 days, n (%) 32 (62.7) 26 (55.3) 0.41
Reason for readmission
Heart failure, n (%) 33 (34) 31 (38) 0.64
Heart disease, n (%) 41 (43) 41 (49,3) 0.52
Other reason, n (%) 26 (27) 28 (34) 0.29
Student’s t- test was used for continuous variables, presented as mean ± standard deviation (SD). Categorical variables are given as percent (%) and are
compared using Chi-square test.
doi:10.1371/journal.pone.0138058.t003
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outcomes [43]. In the current study, patients scored higher levels of perceived control at the
3-month assessment, but the same result was not found after 12 months [26]. Perhaps, a
12-week program is not enough to achieve a long-term effect on perceived control. Studies that
have used longer intervention periods have been more effective [44]. An intervention consist-
ing of six weekly two-hour sessions of dyad-oriented group education and support intervention
in osteoarthritis patients and their partners showed that after six months patients participating
in the couple-oriented intervention reported greater increased spouse support than those par-
ticipating in the patient-oriented intervention. Partners also perceived a higher level of control
[45].
Birnie et al. [46] showed that an extensive eight-week and eight-session mindfulness-based
stress reduction program (MBSR) improved psychological functioning in dyads of cancer
patients and their partners. The program reduced mood disturbances and stress, and the result
indicated that when one member of the dyad is distressed or perceives a loss of control, the
other is likely to do so as well.
Table 4. Multiple linear regression analyses (robust variance estimates) to detect intervention effects regarding health, symptoms of depression
and perceived control for both patients and partners.
Outcome variables Group a Mean diff (SD) b β (SE) c 95% CI for β p-value
PCS (n = 183) Intervention group -2.67 (0.93) -1.08 (1.31) -3.68 / 1.53 0.415
Control group -1.60 (0.96)
MCS (n = 183) Intervention group 3.49 (1.10) 0.94 (1.79) -2.61 / 4.49 0.601
Control group 2.56 (1.20)
PF (n = 189) Intervention group -4.28 (2.26) -2.80 (2.83) -8.41 / 2.81 0.325
Control group -1.48 (1.88)
RP (n = 187) Intervention group -3.50 (4.57) -1.82 (6.42) -14.56 / 10.92 0.777
Control group -1.68 (4.12)
BP (n = 190) Intervention group -3.33 (2.91) -2.56 (4.67) -11.83 / 6.72 0.586
Control group -0.77 (3.04)
GH (n = 190) Intervention group -0.18 (2.07) 2.40 (3.01) -3.58 / 8.37 0.428
Control group -2.58 (1.85)
VT (n = 189) Intervention group 5.23 (2.18) 2.34 (3.25) -4.11 / 8.78 0.473
Control group 2.89 (2.19)
SF (n = 190) Intervention group 1.40 (2.36) -3.17 (3.53) -10.19 / 3.84 0.371
Control group 4.58 (2.48)
RE (n = 186) Intervention group 7.66 (4.32) 2.61 (6.25) -9.80 / 15.02 0.677
Control group 5.05 (4.15)
MH (n = 189) Intervention group 3.30 (1.89) 0.43 (3.01) -5.56 / 6.41 0.888
Control group 2.87 (1.89)
BDI (n = 133) Intervention group 0.66 (0.68) -0.06 (1.34) -2.74 / 2.63 0.967
Control group 0.71 (0.98)
CAS (n = 183) Intervention group 2.33 (0.52) 0.65 (0.76) -0.85 / 2.15 0.395
Control group 1.69 (0.48)
a Control group as reference category.
b Mean difference between the baseline and 24-month follow-up assessment.
c Robust standard errors (robust variance estimates).
PCS = SF-36 physical component scale, MCS = SF-36 mental component scale, PF = physical functioning, RP = role limitations due to physical health
problems, BP = bodily pain, GH = general health, VT = vitality, SF = social functioning, RE = role limitations due to emotional problems and MH = mental
health, BDI = Beck Depression Inventory, CAS = Control Attitude Scale.
doi:10.1371/journal.pone.0138058.t004
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Before designing new interventions, there is a need to learn more about dyads’ need for sup-
portive care and maybe different methods should be combined to achieve better results. Both
patients and partners describe a need for continuous guidance and easy access to healthcare
providers during the whole illness trajectory, not just for a limited time after diagnosis or hos-
pitalization [47].
The current study included an educational and psychosocial intervention and conflicting
results have been reported regarding the benefit of psychosocial interventions for families.
Cheng and colleagues [48] recently systematically evaluated eighteen studies of stroke fam-
ily caregivers and stroke survivors and concluded that evidence concerning the effects of psy-
chosocial interventions was limited and more research is needed.
On the other hand, a psycho-educational program involving relaxation techniques for fam-
ily caregivers of people with Alzheimer's disease found that the program was beneficial for
caregivers' burden and mental health status [49].
In the current study only the patient and the care-giving partner were included, but also
including other family members can be one way to achieve better outcomes. A broader
approach where patients choose their participating family members may be beneficial. If
patients select the family members he or she wants to be included, they may have better effects
from interventions, as people living together are not always are the ones supporting each other.
Our study has some limitations. Despite the fact that we included a large number of addi-
tional dyads at baseline, the dropout frequency was high due to death and frailty. Therefore,
none of the regression analyses included the required sample size determined in the power
analysis. However, this probably did not affect our conclusions as the mean differences between
the intervention and control group were small for all outcome variables. The reason for the
large share of dropouts and frequency of missing data are probably multifactorial.
Many of the eligible patients or partners found during the screening were too fatigued or
marked by illness or multi-morbidity to participate in this type of intervention that requires an
active commitment from the dyads. This suggests a potential for selection bias in the study
sample, as only 28% of those eligible were randomized. Dyads declining participation have
been found in other studies as well. The most common reason for refusal was living far away
from the hospital, partners not wanting to participate, patients feeling too ill or not wanting to
put another burden on their partner [50].
In many other studies, the prevalence of depressive symptoms has been higher for both
patients and caregivers. However, having included more patients with depressive symptoms
would probably not have affected the results since a review article by Woltz et al. [51] found
strong evidence that disease management programs do not improve outcomes in depressed
patients with HF.
The large number of items in the questionnaire package could be tiring for elderly people to
complete, and maybe the intervention was not fully aligned with the evaluated outcome. In this
type of complex interventions it is always a concern not to have chosen sensitive outcomes that
mirror the content of the intervention [52]. We used a variation of outcomes as recommended
for complex interventions. However, there are a number of other related variables, and other
instruments measuring the same constructs that may have been more sensitive. Further,
including qualitative data and a mixed method approach might also have added to the under-
standing of the effects and neutral results of the intervention. As there were a large number of
items, we chose not to measure the quality of the relationship between the dyad members. Mea-
suring marital quality would have been interesting to measure at baseline since this may have
influenced the way they responded to the intervention.
Subjective self-care behavior was included among study variables. However, it would have
strengthened the study to also include objective measures of behavior such as adherence to
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treatment regimen, nutrition, and physical activity. Finally, a threat to the validity of the study
could be that the dyads in the control group might have received joint education and support
as they received care at heart failure clinics. However, in the intervention, partners were
actively involved as the patient’s equal, as they were treated as a dyad throughout the whole
study. Care as usual at the clinics did not include this component.
Not only the partner, but also family and friend can play an important role as a caregivers.
However, we chose partners since they provide the majority of the care and are most likely to
be experiencing caregiver burden. There is also an advantage to investigating a more homoge-
nous group. Finally, the length of long-term follow-up can always be discussed. However, since
heart failure mortality is high and the dyads consisted of frail and elderly persons, it was diffi-
cult to follow the dyads longer than 24 months as the number of patient-partner dyads would
have been too small. None of the previous studies in the HF population have followed patients
and families longer than 12 months [20,23–25].
Conclusion
Over the 24-month follow-up period, the intervention had no effect on any of the study out-
comes, neither in patients or partners. Considering the fact that family caregivers serve as a
critical extension of the formal healthcare system, and that both patients and partners ask for
more support, it will become crucial to find new ways to support families affected by heart fail-
ure. Contemporary care has remained patient-focused, and there are only a few randomized
studies evaluating the effects of dyad interventions. This study may be viewed as a first step in
trying to understand dyads’ need for supportive care. Individualized and more targeted inter-
ventions seem to be necessary to achieve a higher impact on dyad outcomes.
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